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(54) PROCESS AND APPARATUS FOR PREPARING METAL OR NONMETAL PHTHALOCYANINE 
(57) Abstract: 

PURPOSE: A process and apparatus for preparing metal or 
nonmetal phthalocyanine are provided, thereby preparing small 
needle-shaped phthalocyanine, so that the time required for a 
dyeing process can be significantly decreased and the 
phthalocyanine after dyeing process can have improved quality. 

CONSTITUTION: A process for preparing metal or nonmetal 
phthalocyanine comprises the steps of: mixing anhydrous 
phthalic acid, phthalimide, 1,3-diiminoisoindoIine, 1,2- 
dicyanobenzene or halogen derivatives thereof, alkyl derivatives 
thereof, or alkoxy derivatives thereof with metal chloride or 
alkoxy metal in solvent; and reacting the mixture at 130 to 250 

deg. C for 0.25 to 15 hours with applying 0.1 to 100 GHz and 100 to 3000 W microwave and 1 to 1000 kHz and 
100 to 5000 W ultrasonic wave to the mixture, wherein the metal source of the metal chloride or alkoxy metal is 
selected from the group consisting of copper, iron, nickel, cobalt, manganese, aluminum, palladium, tin, lead, 
titanium, rubidium, banadium, gallium, terbium, cerium, lanthanum and zinc. 
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(54) A Equipment and Manufacturing Process of Metal and Metal-free Phthalocyan i ne 



Summary 

An invention of Equipment and manufacturing the Metal or Metal-Free Phthalocyanine is which it use a microwave 
and a supersonic energy from under the solvent. It is a strong points that it can synthesize the Phthalocyane of 
not united , uniformility and small needle-shaped for comparing in the existing synthesize of under solvent or 
free-solvent which uses a normal heat source and a microwave energy 

It is certain to need a pigment process for produce on a commercial scale certain. A existing synthesize of 
under solvent which uses a heat source and a microwave energy have a problem of a long-time pigment proess.as 
well as A existing synthesize of under free-solvent which uses a heat source and a microwave energy can' t make 
completive products because of pigment quality deterioration. 
But, A synthesized Phthalocyanine by invention can be decreased in process-time due to not uniformility, not 
united and small needle-shaped in addition, The quality of product is very useful within the framework of 
industry. 

Repre&entai i vo Figure 

Figure 2 

INDEX 

Microwave Supersonic Wave Phthalocyanine Pigment-process 

A detafi&d suit event 



The Expi anal ton of Figure 

Figure 1 is-the derivatives structure of metal or metal-free Phthalocyanine (M is a Copper. Iron. Cobalt. Nikel . 
Mangan. Aluminum. Gallium. Vanadium. Palladium. Plumbum. Tartar, Titanium. Rubidium. Terbium. Cerium. Lanthanum, 
zinc or hydrogen. X is a Hydrogen. Flour ine. Iodine, Chrorine. Bromine. Alky! Group. Alkoxide Group. And k.l.m.n 
is an interger between 1 to 4 ) 



Figure 2 is a Synthesis Equipment of Metal or Metal-Free Phthalocyanine is which it use a microwave and 
supersonic wave 

* Explanation on important code in the figure* 

1 — Magnetron 2 — Microwave vessel 

3 — Mode Stirring 4 — K-type thermometer 

5 — Condenser 6 — Stirring rod 

7 — Microwave Tip 8 — PID type thermal controller 

9 — Pyrex vessel 10 - Solvent Tank 

detailed doscr ipt ion of the invention 

Object of the invention 

Technology in invention and traditional Technology in field 
AnVinvention of Equipment and manufactur ing\the Metal or Metal-Free Phthalocyanine is which it use a microwave 
and a supersonic .energy from under ; : the solvent . • 

••el- " 

There is a Feature that Phthalocyanine has a vast stability and Opt ical /Elect r ical property. So it is used to 
apply for dye, pigment, chemical sensor, Photo-Voltage cell, Radiator, Optical disk, Catalyst, Non linear 
Opt ics. 

Generally, Initial materials of phyhalocyan ine are gained after the origin substances of phthalamide, 1,3- 
diaminoisoindol , 1 ,2-dicyanobonzene are reacts with a urea, nitrogen, metal-indigo and a react catalyst over 
180*C, in a non-act ive solvent . . 
A representative of pigment process is as follows 

1) Attrition Milling process: is fine crushed salts, others salts and synthesized phthalocyanine put in the 
grinder and milling for regular time 

2) Crushing + Organic solvent process : is crushing synthesized phthalocyanine on dry/wet method and handling 
on organic solvent . 

3) Crushing + Attrition milling : is crushing synthesized phthalocyanine on dry/wet method. 

Precisely, reducing a unnecessary solvent's usage, it is possible to synthesize pro-environmental pury metal 
and free-meta! phthalocyanine on high gaining raion. As those phthalocyanine have a uniformed particle size and 
limited particle distribution and the next treatment manufacture process is reduced, they are profitable to 
product industr ial ly . 

As the synthesis of a metal /f ree-metal phthalocyanine used a conventional heat source is possible to be high 
the react efficiency by decreasing the usage of a unnecessary solvent and to react pro-envi ronmental ly. a lot 
of study was progressed but, those study are no used commercially for the uniformed heat-transfer into the 
reactor's inside and difficulty of substances' uniformed mixing. (American Patent No6, 491, 796 of Fifth 
International Electronic Conference on Synthetic Organic Chemistry (ECS0C-5), 1-30 September 2001, 4-5page) 
In accordance with using synthesize method of the heat source and microwave have a merit. But After 
pigmentation cannot produce on a commercial scale, due to quality deterioration so synthesis on solvent 
used for industr ial . 

Techn ic3 1 o f I n von i ion 

This invention is using microwave energy to solve the above problem in place of the solvent synthesis used the 
existing conventional heat source. Using microwave energy, metal /f ree-metal phthalocyanine is produced in the 
free-solvent and offer the free-solvent synthesis method of metal /free-sol vent phthalocyanine having improved 
manufacture process and physical property 

Beside, This invention are using agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output 
frequency. 100-3000W output frequency, using PIO type temp controller, condenser, microwave Tip. Pyrex vessel 
and solvent Tank to measure/control the reaction materials. 



Compost 7 ion £ Effect of invention 
Following the statement explain the invention in detail. 

This is invention about the equipment with free-metal phthalocyanine by using microwave energy in the solvent 



The initial materials are anhydrous-phthal ic acid. 1 .3-diaminoisoindol . 1 ,2-dicyanobenzene. free-metal 
phthalocyanine) acetic-metal, alkyl-metal or alkoxy-metal as a metal base. A nitrate source is a urea, a 
nitrogen. Also Manufacturing metal source for metal phthalocyanine was used in a metal chloride, or alkoxy 
metaKex. etoxy titan, propoxy titan, butoxy titan...) 

Reaction catalyst are used in Ammonium Molybdate. 0BU( 1 .8-diazabicyclo [ 5.4.0)undec-7-ene) or DBN(1.5- 
diazabicyclo[4 3 0]-non-5-ene) . Solvent is used in aroma halon hydrocarbon group of alkyl benzene, N-methyl-2- 
pyrrole. quinine, tr ichlorobenzene and 1-chloronaphthalene. and alcohol group of n- octanol . 2-methylhexanol . 
ethyleneglycol I 

Picture 2 is original equipment of invention. Equipment composed of agitator to equalize the microwave in 
microwave vessel and a 0.1-100GHz output frequency, 100-3000W output frequency, using PID type temp controller, 
condenser, microwave Tip. Pyrex vessel. Stirring rod, and solvent Tank to measure/control the react .on materials. 
Solvent Tank is filled with decalin (decahydronaphthalene) for transfer of reaction materials. 
In the present equipment. Heating the substances with using frequency 0.1-100GHZ. output 100-3000W on 2-20 2- 
20'C/min to 120"C , the more on 0.25-10'C/min to final temp 1 30-250 "C , 
Afterwards copper-phthalocyanine was put in 5% sulphuric acid solut ion(500mL) and treated with acid on 85 'C , 
Ihr. and were treated alkali on 85*C , for 1hr and to make neutrality. 90<C distilled water was thrown, 
phthalocyanine as dryed in the oven, approximately 105 °C , 24hrs. 

Making a phthalocyanine compound by using a microwave and supersonic wave, there is no the existing unnecessary 
solvent recovery and refining process and the efficiency of reaction increase. Accordingly, high-purity mental 
and non-metal phthalocyanine are gained more than the solvent synthesis method by using the existing 
conventional heat-source type and having uniform and tiny particles, it is very profitable that the next- 
handling manufacturing process is reduced. 

Following the invention. Pigmentation is processing the metal /free-metal phthalocyanine. 
Pigmentation process 1: Attrition Milling process 

Metal/Metal-free phthalocyanine & crushed salt put in the sigma type kneader and DEG(diethy lene glycol) and. 
milling regular time on 100~110°C. After milling, to wash fi Iterate conductivity under 250p S/cm by 90C 
distilled water. 90'C distilled water was thrown, as dryed in the oven, approximately 105C. 24hrs. 
Pigment at jo.n..P.rocess 2. Crushing + Organic solvent process 

Metal/Metal-free phthalocyanine put in the art I literature or vibration mill and dryed crushing by iron bar /gem. 
In accordance with international patent WO 99/54410 (Application: CIBA SPECIALTY CHEMICALS HOLDING INC.). - 
Crushed phthalocyanine IBA SPECIALTY CHEMICALS HOLDING INC.). Phthalocyanine put in 200g part of IPS2-solvent 
and preparing pine-resin solution for 4hrs... After reflex, put in water, and recovered by distillation. 
Pigmentation process 3: Crushing + Attrition milling 

Metal/Metal-free phthalocyanine put in the art I literature or vibration mill and dryed crushing by iron bar /gem. 
Crushed phthalocyanine is applied to the pigment process 



At 
case. 



the below, this invention is described more in detail through the experiment but it is not set limit by this 



Exper iment Example 1 

Copper Phthalocyanine synthesis 

Using synthesis equipment agitating the substances with anhydrous-phthal ic acid 42g. a urea 49g, copper 

chloride 7g, Ammonium molybdate 0.1g, Alky l-benzene 100g 180-185, Microwave 28Khz,250W on 130 - 250 C 3hrs, 

Material temp in reaction was regulated by PID controller therefore Microwave is controlled in 10-3000W 

Microwave and Supersonic Wave go together. Afterward solvent in used solvent is removed by agitator. Dried 

copper - Phthalocyanine put in copper-phthalocyanine was synthesized. Afterwards, copper-phthalocyanine was put 

in 5% sulphuric acid solut ion(500mL) and treated with acid on 85°C. 1hr. and were treated alkali on 85 C. for 

1hr and to make neutrality. 90*C distilled water was thrown, phthalocyanine as dryed in the oven, approximately 

105*C, 24hrs. 

Exper iment Example 2 

The rest of Phthalocyanine synthesis 

In Experiment example 1 1 .2-dicyanobenzene make use Instead of anhydrous-phthal ic acid and copper chloride and 
metal resource make use titanium, iron, cobalt, a Nickel, a cobalt, a manganese, a Aluminum by equivalen 

Comparat ive Example 1 

Conventional copper-phthalocyanine synthesis (Conventional solvent synthesis) 



Using 3hole-1L-f I ask agitating the substances with anhydrous-phthal ic acid 42g. a urea 49g. copper chloride 7g. 
Ammonium molybdate 0.1g. Al ky l-benzene 100g and a installing condenser /thermometer/agi tator in a free-solvent 
on 130-250*0. 0.25-15hrs. Afterwards, copper-phthalocyanine was put in 5% sulphuric acid solut ion(500mL) and 
treated with acid on 85*C. 1hr . and were treated alkali on 85 *C . for 1hr and to make neutrality. 90 *C distilled 
water was thrown, phthalocyanine as dryed in the oven, approximately 105 *C . 24hrs. 

Comparat ive Example 2 

Conventional copper-phthalocyanine synthesis (Microwave solvent synthesis) 

In experiment Example 1, it was practiced same as experiment Example 1. except Microwave 

Comparative Example 3 

Conventional copper-phthalocyanine synthesis (Conventional free-solvent synthesis) 

Comparative Example 1. it was practiced same as experiment Example 1. except a alky I benzene solvent 

Comparative Example 4 

Conventional copper-phthalocyanine synthesis (Microwave free-solvent synthesis) 

Comparative Example. 2. it was practiced same as experiment Example 1. except a alkyl benzene solvent. 
Table 1 is copper-phthalocyanine reaction yield of Experiment Exp1 and Comparative Exp1~4. 



[Table 1] 



Temp (*C) 


Example 1 


Example 2 


Example 3 


Example 4 


Operat ion 
Example 1 




Yield (%) 


Yield (%) 


Yield (%) 


Yield (%) 


Yield (%) 


185 


91 


92 


75 


82 


94 



Table 1 is showed that Synthesized copper-phthalocyanine yield is superior to Convent ional /free-so 
synthesis on sol vent/f ree-sol vent of equal temp/time. 

Table 2 is copper-phthalocyanine diameter /f i neness of Experiment Exp1 and Comparative Exp1~4. 

(Table 2] 





Example 1 


Example 2 


Example 3 


Example 4 


Example 1 


mv (/"m) 


5.3 


3.5 


11.7 


7.5 


2.8 


dio (m) 


0.9 


0.8 


1.3 


1.0 


0.7 


dso (/*») 


3.2 


2.9 


6.5 


5.2 


1.8 


dgo (M<l) 


13.5 


10.8 


23.6 


15.8 


7.9 



^) mv = Mean Value 

Table 2 is shown As the particle diameter of copper-phthalocyanine synthesized by microwave solvent/ 
solvent were compared with the needle shaped existing solvent synthesis method. 

Table 3 is showed that Metal /f r ee-metal Phthalocyanine is a Relative High Yield by Comparative Example1~2 



[Table 3/ 



Metal 


Cu 


Ti . 


Fe 


Co 


Al 


Mn 


Sn 


Ni 


H 


Synthesis 


© 


© 


© 


© 


© 


© 


© 


© 


0 



2£) @ : High Yield, 0 : Relative High Yield 



Exper iment Example 3 

Manufacturing pigment of copper-phthalocyanine (Attrition Milling process) 

Finally Gained copper- phthalocyanine 50g on Experiment Exampje 1. Comparative Example 1 - 4 put i 
crushed salt 300g.DEG 50g on crusher and crushing on 100-1 10t: .4hrs.6hrs. and 8hr . Afterward Completed 



take out the milling mixture, separately filtering as 5% sulphuric acid . for 1hr and to make neutrality. 90 C 
distilled water was thrown, once more separately filtering as 90*C distilled water. The more distilled water 
was re-dispersed filtering, to wash filterate conductivity under 250g S/cm by 90*C distilled water. 90 e C 
distilled water was thrown, as dried in the oven, approximately 105 *C . 24hrs. This is the Manufacturing pigment 
of copper-phthalocyanine 

Exper iment Exampl e 4 

Manufacturing pigment of copper-phthalocyanine (Crushing + Organic solvent process) 

Finally Gained copper- phthalocyanine 100g on Experiment Example 1, Comparative Example 1 - 4 separately crush 
on 60min. 90min, 120min as vibration mill of 15mm. 14Kg Iron bar in diameter. For preparing pine resin solution, 
it was soluble in 250g watSr, 15. 3g KOH. and 40g pine resin. And make up 267mL. 70g parts of crushed copper 
Phthalocyanine put in 200g pat of IPS2-solvent and reflex 10. 5g parts of prepared pine-resin solution for 4hrs.. 
after reflex, put in 200mL of water, and recovered by distillation. This is the Manufacturing pigment of 
copper -pht ha I ocyan i ne 

Experiment Example 5 

Manufacturing pigment of copper-phthalocyanine (Crushing + Attrition Milling process) 

Finally Gained copper- phthalocyanine 100g on Experiment Example 1. Comparative Example 1 - 4 separately crush 
on 60min as vibration mill of 15mm, 14Kg Iron bar in diameter. Crushed copper Phthalocyanine 50g put in with 
crushed salt 300g, DEG 50g on crusher and crushing on 100-1 10 °C ,4hrs, and 6hrs, 

Depend on pigmentation process, Pigment quality of copper-phthalocyanine is tested that it is following. 

A degree of Definition (dC) Depth of Color(%) 

Est imat ion 



/=/ 


0.00 - 0.10 


0 - 1 


1 


0.11 ~ 0.30 


1 - 2 


2 


0.31 - 0.80 


2-5 


3 


0.81 - 1.40 


5-10 


4 


1.41 - 2.20 


10 - 20 


5 


2.21 - 3.00 


20 - 40 


6 


3.01 - 


40 - 


+ 


Clearness 


strong 




Not Clearness 


weak 



Test W:-%6\ l^i.hk^Test 

Color and Dispersibi I i ty On Copper-phthalocyanine and Copper-phthalocyanine pigment were estimated that method 
is on equal composition, and dispersing (2times) on 3 rd Rolling 

Copper-phthalocyanine (Pigment) " 10g 

Oil-ink resin (Rosin Modified Phenolic Resin) : 40g 
Method of color estimation is that Former Manufacture into Dark ink sample 0.3g was mixed with white ink sample 
0.3g and estimated by red ink sample. 
Jest .[ sper si b.f I ity Test . 

Using Gr ind-0-Meter , Testing and Estimating the Copper-phthalocyanine and Copper-phthalocyanine pigment of 
Dispersibi I ity . 

Table 4-7 is Oi I -ink and Dispersibi I ity 



[Table 4} 

The test result on synthesized wi th copper phthalocyanine 



Copper -Pht ha 1 ocyan i ne 
synthesis example 


Color & Property Test Result 




Dark Color 


Pigmentat ion 


Oisper sibi 1 i 
ty (y"m) 


Definition 


Def init ion 


Oispersibi I i ty 


Operational Example 1 


9 


1+ 


2+ 


2+ 


Comparative Example 1 


13 


Standard 


Standard 


Standard 


Comparat ive Example 2 


12 


/=/ 


1+ 


1+ 


Comparative Example 3 


75 


6- 


6- 


/=/ 


Comparative Example 4 


60 


6- 


6- 


/=/ 



[Tabie 5 J 

The test result on Attrition Mill ing(Exper iment Example 3) of copper phthalocyanine 



Copper - 
Phthalocyanine 
synthesis 
example 


Color & Property Test Result 




Attr it ion Mi I 1 ing 
For 4 hours 


Attr it ion Milling 
For 4 hours 


Attr it ion Mi 1 1 ing 
For 4 hours 


Dark Color 


Pigmentat ion 


Dark Color 


Pigmentat ion 


Dark Color 


Pigmentat ion 


Dispersibi 1 ity 
(W) 


dC 


dC 


Depth 

of 
Color 


Dispersibi 1 i ty 

(m) 


dC 


dC 


Depth of 
Color 


Dispersibi I i ty 
(/jn) 


dC 


dC 


Depth of 
Color 


Operat ional 
Example 1 


< 5 


2+ 


2+ 


2+ 


( 5 


3+ 


3+ 


3+ 


( 5 


2+ 


2+ 


2+ 


Comparat ive 
Example 1 


7 


Standard 


( 5 


Standard 


( 5 




St 


andard 


Comparat ive 
Example 2 


( 5 


/=/ 


/=/ 


1=1 


( 5 


1+ 


1+ 


/=/ 


( 5 


1+ 


1+ 


/=/ 


Comparat ive 
Example 3 


55 


6- 


6- 


1- 


55 


6- 


6- 


1- 


45 


6- 


6- 


1- 


Comparat ive 
Example 4 


50 


6- 


6- 


1- 


50 


6- 


6- 


1- 


| 45 


6- 


6- 


1- 



[Tabi* 61 

The test result on Crushing/Organic solvent process(Exper iment Example 4) of copper phthalocyam'ne 



Copper - 
Phthalocyanin 
e synthesis 
example 


Color & Property Test Result 




Crushing 
For 60 mins 


Crushing 
For 90 mins 


Crushing 
For 120 mins 


Dark Color 


Pigmentat ion 


Oark Color 


Pigmentat ion 


Dark Color 


Pigmentat ion 


Oispersibi I ity 

(w) 


dC 


dC 


Depth 

of 
Color 


Disper s ibi I i ty 


dC 


dC 


Depth 

of 
Color 


Oispersibi I ity 


dC 


dC 


Depth 

of 
Color 


Compar at i ve \ 
Example 1 


( 5 


1+ 


1+ 


1+ 


( 5 


3+ 


3+ 


3+ 


(5 


2+ 


2+ 


2+ 


Compar at i ve 
Example 1 


7 


Standard 


( 5 


Standard 


( 5 


Standard 


Compar at ive 
Example 2 


( 5 


/=/ 


/=/ 


/=/ 


( 5 


1+ 


1+ 


/=/ 


( 5 


1+ 


1+ 


/=/ 


Compar at ive 
Example 3 


50 


6- 


6- 


1- 


50 


6- 


6- 


1- 


45 


6- 


6- 


1- 


Compar at ive 
Example 4 


40 


6- 


6- 


1- 


35 


6- 


6- 


1- 


35 


6- 


6- 


1- 



The test result on Attrition Mill ing/Crushing(Exper iment Example 5) of copper phthalocyanine 



Copper - 
Phthalocyanine 
syn t hes i s 
example 


Color & Property Test Result 




At tr it ion MM I ing 
For 2 hours 


Attr it ion Mi 1 1 ing 
For 4 hours 


Attr it ion 
For 6 h 


Milling 
ours 


Dark Color 


Pigmentat ion 


Dark Color 


Pig 
mentat ion 


Dark Color 


Ph 


gmentat ion 


Dispersibi I ity 


dC 


dC 


Depth of 
Color 


Dispersibi I i ty 
(fm) 


dC 


dC 


Depth 

of 
Color 


Dispersibi 1 i ty 
(/zm) 


dC 


dC 


Depth of 
Color 


Operat ional 
Example 1 


( 5 


1+ 


1+ 


1+ 


( 5 


3+ 


3+ 


3+ 


( 5 


2+ 


9+ 

c. T 


9+ 


Comparat i ve 
Example 1 


8 


Standard 


( 5 


Standard 


( 5 




St 


andard 


Comparat ive 
Example 2 


( 5 


/=/ 


/=/ 


1=1 


( 5 


1+ 


1+ 


/=/ 


( 5 


1+ 


1+ 


/=/ 


Comparat ive 
Example 3 


60 


6- 


6- 


1- 


55 


6- 


6- 


1- 


55 . 


6- 


6- 


1- 


Comparat ive 
Example 4 


60 


6- 


6- 


1- 


55 


6- 


6- 


1- 


50 


6- 


6- 


1- 



Jest 3. Pigment Test 

After mixing the equal composition, Copper-phthalocyanine and Copper-phthalocyani ne pigment was painted by 
separator for 45mins and Testing color. 

Glass sphere ♦ 100g 

Transparency paint resin (Alkyd/Melamine resin) : 50g 

Copper-phthalocyanine(Pigment ) ■ 3g 



Table 8 - Table 10 is result on pigment test result. 

[Table Sj 

The pigment test result on Attrition Mill ing(Exper iment Example 3) of copper phthalocyan ine 



Coppe r-Phtha I ocy an i ne 
synthesis example 


Color & Property Test Result 




Attr it ion Mill ing 
For 4 hours 


At t r i t ion Mi 1 1 ing 
For 6 hours 


Attr it ion Mi 1 1 ing 
For 8 hours 


Dark 
Color 


Pigmentat ion 


Dark 
Color 


Pigmentat ion 


Dark 
Color 


Pigmentat ion 


dC 


dC 


Depth of 
Color 


dC 


dC 


Depth of 
Color 


dC 


dC 


Oepth of 
Color 


Operational Example 1 


3+ 


3+ 


3+ 


4+ 


4+ 


4+ 


3+ 


3+ 


3+ 


Comparative Example 1 


Standard 


Standard 


Stan 


dard j 


Comparative Example 2 


M 


/=/ 


hi 


M 


/=/ 


/=/ 


1+ 


1+ 


/=/ 


Comparative Example 3 


6- 


6- 


1- 


6- 


6- 


1- 


6- 


6- 


1- 


Comparative Example 4 


6- 


6- 


1- 


6- 


6- 


1- 


6- 


6- 


1- 



The pigment test result on Crushing/Organic solvent process(Exper iment Example 4) of copper phthalocyanine 



Copper -Pht ha locyanine synthesis 
example 


Color & Property Test Result 




Crushing 
For 60 mins 


I Crushing 
For 90 mins 


Crushing 
For 120 mins 


Oark 
Color 


Pigmentat ion 


Dark 
Color 


Pigmentat ion 


Dark 
Color 


Pigmentat ion 


dC 


dC 


Depth of 
Color 


dC 


dC 


Depth of 
Color 


dC 


dC 


Depth of 
Color 


ODerational FxamDle 1 


3+ 


3+ 


3+ 


4+ 


4+ 


4+ 


3+ 


3+ 


3+ 


\J\JUHJQl a I 1 V© [_ AQJMp 1 7 1 


Standard 


Standard 


Standard 


Comparative Example 2 


/=/ 


/=/ 


/=/ 


/=/ 


/=/ 


/=/ 


1+ 


1+ 


/=/ 


Comparative Example 3 


6- 


6- 


1- 


6- 


6- 


1- 


6- 


6- 


1- 


Comparative Example 4 


6- 


6- 


1- 


6- 


6- 


1- 


6- 


6- 


1- 



[Table 10} 

The pigment test result on Attrition Mill ing/Crushing(Exper iment Example 5) of copper phthalocyanine 



Copper- 
Pht ha locyanine 
synthesis example 


Test result on color & property 




Attr it ion Mi I I ing 
For 2 hours 


Attr it ion Mi 1 1 ing 
For 4 hours 


Attrition Mill ing 
For 6 hours 


Dark 
Color 


Pigmentat ion 


Dark 
Color 


Pigmentat ion 


Dark 
Color 


Pigmentat ion 


dC 


dC 


Depth of 
Color 


dC 


dC 


Oepth of 
Color 


dC 
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?//.•£• invent ion's &if&£ttv&i's&ss 
This is invention about the synthesis method metal with non-metal phthalocyanine by using microwave energy &. 
Making a phthalocyanine compound in the free-solvent by using a microwave & supersonic wave, there is no the 
existing unnecessary solvent recovery and refining process and the efficiency of reaction increase. Accordingly, 
high-purity mental and non-metal phthalocyanine are gained more than the solvent synthesis method by using the 
existing conventional heat-source type and having uniform and tiny particles, it is very profitable that the 
next-handling manufacturing process is reduced 

(5?) What id a ctsitt&d is : 
Claim 1. 

A process for Metal or Metal -free Phthalocyanine agitate as anhydrous-phthal ic acid . phthal ic-amide. 1,3- 
diaminoisoindol , 1 ,2-dicyanobenzene or separately halogen derivates. alkyl derivates, alkoxy derivates 
intermingle with a metal chloride, a alkoxy chloride and at once applying frequency 0.1 ~ 100 GHz, microwavelOO 
~ 3.000W. supersonic wave 1 - 1.000kHz. 100 - 5.000W of materials is react on 130-250°C. 0.25~15hrs. 

Claim 2 . 

In addition to claim 1., the synthesis method a metal and free-metal with copper, a Nikel. a cobalt, a 
manganese, a Aluminium, a palladium, a tartar, a wax, a titanium, Rubidium, Terbium. Cerium. Lanthanum, a zinc 
or hydrogen. 
Claim 3 

A process according to claim 1. wherein Metal element is copper. 
Claim 4 

A process according to claim 1, or claim 2 , wherein Metal mixture is urea or Ammonia. 
Claim 5 

A process according to claim 1, or claim 2 , wherein Metal mixture is Ammonium molybdate on DBU or DBU 
catalyst . 

Claim 6 

A process according to claim 1, or claim 2 , wherein Metal mixture is feature Reaction catalyst are used that 
Solvent is used in aroma halon hydrocarbon group of alkyl benzene, N-methyl-2-pyr rol e , quinine, 
tr ichlorobenzene and 1-chloronaphthalene, and alcohol group of n- octanol , 2-methylhexanol , ethy leneglycol I 

XI aim 7 

A process equipment according to claim 1, or claim 2, wherein the Microwave energy is used in heating up about 
2-20°C/min to 120'C and then heating up about 0.25 - lO^C/min to 130 ~ 250°C(Final Temp) 

Claim 8 

This invention are using agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output 
frequency, 100-3000W output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel 
and solvent Tank to measure/cont rol the reaction materials. 

Claim 9 

A process equipment according to claim 8, wherein choice of gathering is Metal chloride and element of metal 
are Copper, Iron, Cobalt, Nikel, Mangan, Aluminum, Gallium, Vanadium, Palladium, Plumbum, Tartar. 
Titanium. Rubidium. Terbium, Cerium, Lanthanum, zinc or hydrogen Flour ine, Iodine, Chrorine. Bromine. 

Claim 10 

A process equipment according to claim 8. or claim 9. wherein Metal element is copper. 
Claim 11 

A process equipment according to claim 8. or claim 9, wherein the Mixing reaction is going under Urea or 
Ammonia gas. 

Claim 12 

A process equipment according to claim 8. or claim 9, wherein the catalyst of mixing reaction is Ammonium 
Molybdate, 0BU or under DBU catalyst 

Claim 13 

A process equipment according to claim 8. or claim 9. wherein Metal mixture is feature Reaction catalyst are 
used that Reaction catalyst are used in Ammonium Molybdate. DBU( 1 ,8-d iazabi cyclo [ 5.4.0)undec-7-ene) or 



DBN(1 5-diazabicyclo[4.3.0]-non-5-ene), Solvent is used in aroma halon hydrocarbon group of alkyl benzene. N- 
meihyi-2-pyrrole. quinine, t r ichlorobenzene and 1-chloronaphthalene. and alcohol group of n- octanol . 2- 
methylhexanol . ethy leneglycol I 
Claim 14 

A process equipment according to claim 8. or claim 9. wherein the Microwave energy is used in heating up about 
2-20'C/min to 12<TC and then heating up about 0.25 - KTC/min to 130 - 250*C(Final Temp) 
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(54) PROCESS AND APPARATUS FOR PREPARING METAL OR NONMETAL PHTHALOCYANINE 
(57) Abstract: 

PURPOSE: A process and apparatus for preparing metal or 
nonmetal phthalocyanine are provided, thereby preparing small 
needle-shaped phthalocyanine, so that the time required for a 
dyeing process can be significantly decreased and the 
phthalocyanine after dyeing process can have improved quality. 

CONSTITUTION: A process for preparing metal or nonmetal 
phthalocyanine comprises the steps of: mixing anhydrous 
phthalic acid, phthalimide, 1,3-diiminoisoindoline, 1,2- 
dicyanobenzene or halogen derivatives thereof, alkyl derivatives 
thereof, or alkoxy derivatives thereof with metal chloride or 
alkoxy metal in solvent; and reacting the mixture at 130 to 250 

deg. C for 0.25 to 15 hours with applying 0.1 to 100 GHz and 100 to 3000 W microwave and 1 to 1000 kHz and 
100 to 5000 W ultrasonic wave to the mixture, wherein the metal source of the metal chloride or alkoxy metal is 
selected from the group consisting of copper, iron, nickel, cobalt, manganese, aluminum, palladium, tin, lead, 
titanium, rubidium, banadium, gallium, terbium, cerium, lanthanum and zinc. 
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H^SJ #ftft ^ 

* £#. «>M-f", *3H-. tf. ^-all-, Bjal-g-, Afliq-g-, ^E}^-, o>^ £fe ti°H, Xfe XLSLH., 

<gdi, ^Al7l°l^, k.l.m.n* ^1-4 A>o|3 ^^o]cf) 

' £ 2fe °>o]3.S.ft£f i-f^ #*fl ©1-g-ft *t1«|i4« Sfe HtfSAWYi ^ 

I — T^MlB-g- 2 — *>H 3.5-4 -8-7l 

3 — £E H«}-7l 4 — K*§ "gfttfl. 

5 — -§-^1 6 — 5L&^ 

7 — 3i-§-ft ^ 8 — PID &5.*\] °] 7] 

9 __ 4ol?3j^ -g-7] 10 — -g-*fl *§3. 



^S, <£iL, #*|, #7} ^-4) t)i#elM, ^, 4A>^1, ^i3, ^fl, UlAl^ ^-3). ^ ^-o>ofl ^51 

sH^l *<w -§- D fl Jr-g-^sHH isor o]#sn ji-a-oflA^ ^a]^o.s.^ gp^t*. 

o]s^ £0] »*£Al<>V\i£- ft^^l <?>S.2j- ^-^-i- 7i*jo) «>£S.Ai Af^-ol 7>^bD, rH5.^°l <££iQ ^ o. 

1) #31 ^ifm 7lB^ <*^g- ^ft n^Alo>^4 ^ T^V^^lofl l^O^ <Qx§ A^ -f-t> °>=Sfl^l 

2) -S-iJ + -fM-Ml ^e) *Jj: =*SAlo]-vi^. ^ £fe ^ o.^. ^l-g-^l^. ^ e}«Hr 

Til 

3) + ">^1 HlHMopd^- ^ £ - ^i] ^-4fl?V^ D > ^*>^ « D v^ -f-ol sicf. 

^. 7]1 3| 8-2912613:°fl 7l)A]^ w>s)- ^-61 -§-nfle>oHA^ 200-250"C^ "S«* a>^-«><^ 

^€ H«g-3A]o}^<2l Ais. ^-^^1 °>]4fS A>^7l ^SflA^ ^-Al^-^ o>S^- * 

7l^o> ti>-g- ^o)] A>-g-^ -g-Dfl-i. ^^^71 ^*fi g"^- °H^^l7> ^7\S. igSLt[3L Jl#^ ^ ft 
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444 = *5.a]o>\14 ji^^oii 434434 4-S-* f 1 ^ W£ 4-84 -S- a fl» 4-8-44 $ 

J^fl g -g^4 3* J? 441 4*B *l5L3<afe 4. 4441*? a^ ^453 .04 4^4 = %5L444* 

4^.44 ^ ^-^O] ^-Tjfl^ofl 4^ = 4^>144°1] $4*| 4^4*1 ^£ofl 3E.714S4. 

" °14 4^ S4l4-i- «ha*M 4*11 -f-^l^HM -§^3 44 44 n >oias.^ 4m4# a>^^ 

44U( 1:, 1444 ^16,491,7963: 4 Fifth International Electronic Conference on Synthetic Organic Chemistry ( 
ECSOC-5), 1-30 September 2001, 4-54)°l 7fl4slSi 444 ^-84)4414 A V4$4 34 4 

" §7W£ ^44 »*£44-\l* 4S-44 *4 #4«1 7l|444 £"4°1 ^4-2.3- ^-g-^Hr^fe ^ -f 4 3 -£ ^ °1 
44. 

©144 £ol JjUg-^bflA-l 44 4 4<>l33.4 ofluj*!* ol^-tr f^4 4"4 4°1 4-8: 7>X|jl -fl-g^S. 

tb5L 4:S-44 ^4 §4 44ii. >8-f-^7> «r7>^«fl^ofl 44 44"Sr A^aJ M^^S] 44^°1 *S4-£3. °1 

-g-siai sa.e.4. -8- d H4 444 =43.4 44 °i *3-44:n. 43. ^4 ^4114 ^4*4 7}*\s.s. 4444 

4S-4 4 *j f >4 4"f A>-§-4 ^ 44. 



4^°1 o)^-ji^> 4^ 7)#^ 44 

o)o| ^. ^^a^ 4^4 44 4£ -84I*HI44 ^ n M3S4 <144* 4-8-4 *2fl4 441H44 4-a- 

4444 4^.4 444 4^ S-^D^-i- 31444 4*fl 4°lH.£.44 ^44 <fl44«r 44 «>l*<M 444 

4iE ^34 7>A]^ =^ Hife *fl^4jl4 44. 

£4 4- 4 t 3°fl4-fe- ^4^ 0.1-lOOGHz, #^ 100-3000W4 4a4S^-(D4 4°l3S-4 -g-7l(2) ^ 443s 
444 44 34 2-^ S^:7l(3), 344 ^l-S-*^ ^ fl«h7l PID ^ €rS.^°l7l( 

8) pV°13.S.^ -§-71(2)51 -S-^^^i ^1 7fl-el v}°]3-3,3± K% ^^tfl(4), -§-^71(5) ^ 

(6) wpolas^ -8-71(2)^1 *>^oji tr7flfil ^ofl ^€ ^^-4 1(7), •£-§-!- o] ^°Jsl^ 4°1^!^ -8-71(9) 
^ ^H(10)S ol^-o)^] ^-^ £fe -f-^ £tS^] o}^^- 41^^ 53°14. 



^aj $ ^ 

#S -f-^rH^r-ir =^-o]n]c 1,3-4 olnli^l-oliol-i-ia, 1,2-^^1 o>^.^l^l zl-z^-Sl -fKE*!), 

cj-ig -fi-s.^, ^^-aI -B-s^ ^i-oi Ai-g-iu, ^ <a-£M°> 7>^# ^i€^ A >-§-tr4. ^14* * 

^ H^S-AloWJ >il2:* <S4^^(^m ^4*. ^4€, ^4El^*) £fe ^ A l ^(^ 

^ ofls.Al 44, =S^-Al 4^, ^.s-Al E}4 ^f-)* A>-g-^4. «>-g- ^nflSfe "3-E.-H- *3?«.^olH. DBU(l,8-di 
azabicyclo [5.4.0] undec-7-ene) Hfe DBN(l,5-diazabicyclo[4,3,0]-non-5-ene)-g- ^-g-^ji, -g-uflS^ 
^ N-^€-2-4*2l-&, ^1^-S, SBH-SS.^ ^ 1 -#5.5.4=*^^- °1^°1^ w o v *^ ^5.31 €3Hr^ 
4 ol4i4^t«, n-^-4-l-, ^ ' °1^-^^ ^#^-» A r-§-tr4. 

^. 4= ^1^. £2°H £4s]ol Si^4, ^-4^r 0.1-lOOGHz, #§j 100-3000W4 p>H^S€(l)t 7>^1 fl- 

aj 40I3S.4 -§-71(2) xflsi TiMas 5-a47ll *F7i S-^ s«}-7l(3)# -a^l4^^. 

aVo.-.S] 4±7§ $ 4*>7l fl*r^ ^^1 °1 5)1^ 4°l3.S.4 *>^1^ <a#3) (4) ^ PID ^4 -8r^ 

>HH7l(8)» -M^l*}^ 1 ^. s=«r, 4°las.4 -8-714 4-S-*l lcm t 1 ^* 41 7fl# #°1^ <& 

^tfl(4), -8-^71(5) ^ S«>^-(6)* ^^4^^, 4-^oj) 41-ol lcm 35*] ^* « 7fl W^a^ i^-4 1(7)*^ 

^14^4. ^fl^HdO)^^ 4°las.4°fl^ <&-§-■§■ 44 a*sMM^q» 4°H^ -§-7H4 ^r-S-l-S- 

# -t 1 Sl-c- ^14€(decalin, decahydronaphthalene)* ^1145-4. 

4# ^ -841 *HH 5-^44 a^>4^4 ^4^r 0.1-lOOGHz, #^ 100-3000W ^ 

401 p>oi 3 5.4 oflM4* 01^-4.01 4 2-20*0/^-4 i20t:44 7>^ai ? i jl, i20t:ol^4= 4 0.25 

~10- C /€2l *2ES. ^ 130-2501344 4^4?14. * ^#4 ■&£ PID *4 

H^|«H7K8)S ± lt4 AS> ^^ofl^l ^44711 *r SUal, ^4^ 0.1-lOOGHz, 100-3000W21 "Ma 

S.44 1 - 1,000kHz, 100 - 5.000W21 &-g-4 °fl M4^ ^&*4 ^7l^-B] ^-4 a>-§-44. 
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a)^ -frS^H 0.25~15aR> SL^*^ £ ^-xgo; h^a] ©Vyl* ajls^-th W°] 

i\+ * ^v-§-€ -g-"B* *w*ka. nm-g-i-^- ^7i^-7i a*m 5% ^r-s-^ 

-8-71 H.«3.aM\1* ^ 85C, •§■?> # 3. 90ts] ^fl-^S. « *4W*I 1% *r<£ 

^i|Ef ^ofl xv =^-s.AloV\l-i-.85t;, lx]?]- ^ SUM ^elA}7lJi 90"CS] fttS f^o] ^ 

Bjj^] ^^1^-4. <M|7> =^A]o>^-i- 105"C^ £2:7l°1]A| 24*1 # 

^g^M «Whsj* *H ^g-s)- oflujxl* A]~§--@-o.s*j #e]el *fl°M -§-3* ^ £U, 93 4« 

*3 l: p>4 

^ =*S.xlo>ia* #7)1 ^rifl€ ^-^ a]zld}^ l-^ol=# ^a}-^- nH)7] (Kneader)<fl 

DEG(diethylene glycol)* $7H*- * 100 - U^RV 'WW. n >4 7 > 3JrILS)?i *M)£ 

«.av^ a^S^lL 90t;sl fftS ^7]^5.£7f 250p S/cm oj«}-7> € °fl 'Ml^r * 105t3 £2: 

^ olj Ai 24^1 7> ^-a- Ti^A^T}. 

tfiLSi}- ^ 2: + -B-71-g-^l *|B1 

=^ gpi=. JjL^fc ff^-SAl^ia* c>HBl3 4?hfr ^ 0 J^i ^ 7J^^* * ^^Al7> 

^ai JjL^tj- ^^1^ n^Alo>ido_ WO 99/54410 (*^:CIBA SPECIALTY CHEMICALS HOLDING 

INC )2l l^^i ^l, «^9*^ ^r-il-^** ^-§-^^ ^3. *«fl*l^ 

* o] ^ -S-^^ -§-* 4i, HiH^lo^-g- IPS2*^S(CHARLES TE 

NNANT ^7.1^151 oi-^ a-1 ^H]^ -§-^i* ^Jl 4AR> «-^a]?1^, ^7> 

#^B# sl^r^, *^H7> ^71^ ^el^oJi <*a>^ 7>*>^ #elBlsl P H» a]?1 ^ °W};a ^ 

^o] « t^^t-X] ^Afl 7 > H&]<**\ 7d2x]?i^ ^-sfl 



H^Alo}^^- -S-71 ?>fi^- 1°I| ^-§-^. 

^A]o}| 1 

■& ^1* -§-7](9)°H ^^H^-il- 42g, JLi 49g, 'S^&l 7g, ^-2-^ #Hl«-^ol« 

0 Ib lOOg* »}o]ai44 28kHz, 250WS1 ofl^xl# ^-g-*M 180~185"C<=fl7--1 37.1?> -g-tV 

o ^ 5 ^^7fl a*Ai^ ^ =*s.A]o>id^ ^«vsa4. ifrfr * pro ^ -zsJiwiS) 

S. ±1*C^| AS> Tflfl^^ ^^^l-Tll o|1 trj-s}- fjol^S^ #^ 0 l 10-3000W5! ^^<iAi iE^sM, 

^>oias.^ it*** ^7)^ ^ A>-g-€)-^^. -^Ajci ^ ^, a>^-^ -g- D fl# w 

«-oa ^7i-&>Jl 7d^€ * =«-S.Alo>Td* 5% sg-Aj- 500mL^°1| 4 3- 85*0, lAl7> a> ^^aI^I JL, 90"C 

01 a-fH^s. ^Ajol ^ nfl^l Jf., 1% ^AV^-q-H# 500mL^ ^ ^ ^ ^ * H^S.a1 o}.^^- 85"C, 

^ i05t:, .24Ai?i 7d^Ai^4. 
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WlSofl 1 

1L 3?- -fr^l -?-^=*-i3- 42g, -2.i 49g, ^^lf- 7g, «-2].5i3MS O.lg, ^ 100g-§- ^ 

jL fif ^ 2s>7]f ^*1*M 180-185r4M 3*1*]- ^§-°> «>-§-#-§- Z^*) StiVA]^ ^ =«SA]o].vi 

- -i- «-^ssw *\* 'frM A >-§-« * u fl« ***h * H«-^.Aio>ia* 5% 

500mL^°fl ^3. 85-C 1*\1± & ^eW^l ^, 90t:£l **K*3. € *4W*I 1% "r-SSj- 

v+H-g- ^-§-°J| 50OmLf^ 4 ^e)€ * = *SAl «>>\i* 85t<>IM lH> AleH^Ji 90t;£l f^-S. 

^ nq?}.*] ^Al?lr^. ^Afl & = ^3>l«>l-\i-§- 3awH<*1 *t 105 "C, 24*12: fi^lS 1 ^. 

2 

Hl5L«i 3 

^eiisi * =*sAi*>\aii ^ -¥-8-«ii 

s]5L<^l] 4 

4^ S 1-fr ^71 ^ofl 131- alsofl l-4°fl * = *5.aMy1*I ^"ir* 44>>54. 
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^) © : JL-rl-, 0 : «1 SL^ 

-Ma]6|| 1 HlH 1 ~ 4*1M ^-2-3. * H.*S.Alo>ia 50g* ^Tfl ^ 300g, t)<*««Sel*(DEG) 

50g4 ^ *M|7W #3. 100 - llOr^H 4*1 *h 6^13-, 8ARV ■§■?> aq-zj- t^*}^. v}$7} &3.£\& «>4« 



r £ <^<*£} ^7l^££7> 250u S/cm ©l3l-7> € «fl *>*1 =M1«- ^ «f 105 "C^ 
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90t3 



rr 



-a ah 4 

-gAH) 1 B]5iloll 1 ~ 4°1]a| * =^SAlo>id 100g-§- ^^(CHUOKAKOKI, JapanH *l-§- 15m 

m eq * i4kg^ tfafl 60S-, 90£, 120£?i AA *4*l-5ft^. 250gSl #°fl 50% 15.3g4 
^ 40g# ^3. ^3*1 -§-«flA]^ #3) §Hl^ ^ -g-o-^ofl ^ -"M* 267m 

L7 y ej^s. ^gr} >£ 7 ] <q £ifl€ * = tf3>l«>l-\i 70g* IPS2#«iH(CHARLES TENNANT, ^■^•) 200mL 
^AVAl7l51 ^«}^ ^ -g-efl lO.Bg^- ^Jl 4Al?V ^rfl-Al^c}-. £fj-7f # 200mL# ^3L 

«. ^fl.*}^ ^^^4. <t-^E 7 > ^]7l^ -fr^^H 36%"^ 30mL» 7>*H pH# a]?1 ^ 

j, ^ ti||;fl;*l ^SV5i4. ^7> 75r^ ?i3S:7H^ ^2:^1-^4. 

-a a] o^l 5 
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NOVELTY - A process and apparatus for preparing metal or nonmetal 
phthalocyanine are provided, thereby preparing small needle-shaped 
phthalocyanine, so that the time required for a dyeing process can 
be significantly decreased and the phthalocyanine after dyeing 
process can have improved quality. 
- DETAILED DESCRIPTION - A process for preparing metal or nonmetal 
phthalocyanine comprises the steps of: mixing anhydrous phthalic 
acid, phthalimide, 1 , 3-diiminoisoindoline, 1 , 2-dicyanobenzene or 
halogen derivatives thereof, alkyl derivatives thereof, or alkoxy 
derivatives thereof with metal chloride or alkoxy metal in solvent; 
and reacting the mixture at 130 to 250 deg. C for 0.25 to 15 hours 
with applying 0.1 to 100 GHz and 100 to 3000 W microwave and 1 to 
1000 kHz and 100 to 5000 W ultrasonic wave to the mixture, wherein 
the metal source of the metal chloride or alkoxy metal is selected 
from the group consisting of copper, iron, nickel, cobalt, 
manganese, aluminum, palladium, tin, lead, titanium, rubidium, 
banadium, gallium, terbium, cerium, lanthanum and zinc .( Dwg . 1/10 ) 
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